June 17, 1952 R.F.A.V. D'AVITAYA 2,600,489 
APPARATUS FOR ULTIPLE C0PYING OF ClNEMATOGRAPHICAL FILS 
Filed Nov. 17, 1948 2 SHEETS--SHEEY I 



June 17, 1952 R.F.A.V. D'AVITAYA 2,600,489 
APPARATUS FOR MULTIPLE COPYING OF CINEMATOGRAPHICAL FILMS 
Filed Nov. 17, 1948 2 SHEETS--SHEET 2 

55 

i 

58 



Patented June 17, 1952 

2,600,489 

UNITED STATES PATENT OFFICE 

2,600,489 
APPAIATUS FOI MULTIPLE COPYING OF 
CINEMATOGIAPHICAL FILMS 
laymond Fernand Ae]rien Wtlenin 
d'Avitay, Marseille, France 
Application November 17, 1948, Serial No. 60,472 
In France November 24, 1947 
4 Claires. (CI. 88m24) 
1 
Tlis invention relates to a.n apparatus for 
printing motion picture films particularly sound 
recoïds threof, and more specifically to an appa- 
ratus of that type wherein a negative, that is an 
exposed and developed film is copied on two posi- 5 
tire or raw films in a single machine. 
If is an object of this invention to Drovide an 
appara.us for multiple copying of motion picture 
films which comprises means fo continuously dis- 
place ai a uniform speed the film to e copied 1O 
across the intake end of a single objective, means 
to split the pencil of light beams incoming 
through this objective into two halves by two 
conjugated light defiecting optical members hav- 
ing their bases facing the ourlet end of the objec- 15 
tire separated from each other by the axial plane 
of the objective perpendicular to the direction of 
displacement of the said film and said splitting 
means deflecting each hall of the pencil of light 
beams by its respective optical member onto one 20 
of two positive films and means fo displace the 
two positive films continuously ai a uniform speed 
in a direction opposite fo the direction of displace- 
ment of the negative film. 
In oïder tha.t the invention may be more clearly 25 
understood and readily carried into effect, the 
saine will now be described with reference to the 
accompanying diagrammatic drawings in which 
the film images fo be copied are constituted, for 
example, by a continuous sound record. 30 
In the drawing 
Fig. 1 is a plan view of an embodiment of the 
OEppara,tus according to my invention; 
Fig. 2 is an elevational view corresPonding to 
Fig. 1; 35 
Fig.  shows top views on an enlarged scale of 
segments of a sound record simultaneously copied 
upon two raw films; 
Figs. 4, 5 and 6 are plan, elevational rear and 
lateral views, respectively, of another embodi- 40 
ment of the apparatus according fo my present 
invention; and 
Figs. 7 and 8 show yet a further embodiment of 
my new apparatus in a plan view and elevational 
view, respectively. 45 
In all figures of the drawings the saine ele- 
ments are designated by the same reference num- 
bers. 
In Figs. 1 and 2 the reference  designates an 
objective with inlet and ourlet lenses  and 3 50 
respectively. The exposed and developed film  
with ifs sound record 5 fo be reproduced is dis- 
placed across the objective  continuously ai a 
uniform speed, in the upward direction indicated 
by the arrow  in Fig. 2. 55 

2 
The pencil of rays after passing through the 
film 4 traverses the two lenses of the objective  
and is thereafter split into two halves by an opti- 
cal system described hereafter by which two 
images   and  2 are reproduced on two raw films 
 and , respectively. These two raw films  and  
are longitudinally driven at the saine uniform 
speed as the negative film 4 in a direction oppo- 
site to the direction of displacement of the film  
as indicated by arrows  in Fig. 2. 
The oPtical system mentioned above for split- 
ring and defiecting the pencil of rays leaving the 
objective comprises two conjugated double-refiec- 
tion pïisms 3 and 4, which overlap each other 
to bring their inlet faces or bases 5 aad  oppo- 
site and close fo the ourlet lens  of the objective  
and which contact each other with their side faces 
9 and 2 in a horizontal diametral plane } 
(Fig. 2) of objective  and perpendicular to the 
diïection  of displacement of the film . 
The inlet faces or bases  5 and   of said prisms 
 $ and  as well as their ourlet faces or bases  ] 
and  are perpendicular to the optical axis of 
the objective l. %he width of the rectangular 
in!et faces or bases  and  of said prisms is so 
selected that each of them will receive the light 
rays incoming from one hall of the lens 3 as illus- 
trated in Fig. 2. The outlet faces or bases ] 
and  of said prisms are equal and parallel to 
the bases  and , respectively. The refiecting 
faces 22 and 2,  and  are in the shown 
embodiment symrnetrical ai 45 ° with respect fo 
the vertical diametral plane of the objective and 
parallel to the direction of displacement . In 
Fig. 2 the raw films 7 and 8 are omitted for the 
sake of better clarity. 
Fig. 3 shows diagrammatically in an earged 
scale an example of images  ' and 2' imparted 
ai a giron instant to the i'aw films  and , re- 
spectively, if being assumed that the original im- 
age to be copied is a portion .of a record on film  
constituted by lines uniform with regard to their 
intensity, width and spacing. As each momen- 
tary image upon the positive films ], 8 is formed 
by a semicircular hall of the pencil of rays leav- 
ing the objective  each momentary image ' 
and  2' will be composed of lines showing increas- 
ing or decreasing intensity, respectively, in the 
direction of arrow  indicating the direction oî 
displacement of the positi've films  and . I-tow- 
ever, as the illumination of superposed zones of 
the neg.ative and the two positive films varies 
whfle the films are rnoved during the copying 
operation each positive film will receive the saine 
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amount of light and an accurate reproduction 
will be obtained. 
In the embodiment shown in Figs. 4, 5 and 6 the 
prisms 43 and 44 have their common edges 
and 46 arranged in the axial plane of symmetry 
l0 perpendicular to the direction of displacement 
G of the negative film 4 fo be copied, and the raw 
ff]ms 47 and 48 are displaced in the direction 
which is parallel with, but opposite fo the direc- 
tion 6 in which the negative film is moved. 
In the embodiment shown in Figs. 7 and 8 the 
prisms 13 and 4 of Figs. 1 and 2 are replaced by 
mirror 53 and 54 which cross each other side by 
side and are symmetrica]ly inc]ined with regard 
to the axial plane para]lel to the direction of 
displacement 6 of the negative fflm 4. The lateral 
faces 56 and 56 of said mirrors cross each other 
in an axial plane perpendicular to the axial plane 
mentioned before. Thus the mirror 54 wfll de- 
fiect one half of the pencfl of rays onto the raw 
film 57, which is convenient]y dissed laterally 
and disp]aced in the direction of .arrow 8 whi]e 
the mirror 58 will defiect the other hall of the 
pencfl of rays onto the raw film 5 arranged 
symmetrically fo film. 57. 
If wfll be understood that changes may be made 
in the particular light splitting and defiecting 
means described and shown, without substantially 
departing from the spirit of the invention. 
Thus, there may be used single or multiple re- 
fiecting prisms, or appropriate mirrors, or else 
any suitable combination thereof. 
While specific embodiments of my invention 
have been shown and described in detafl to illus- 
trate the application of the principles of my in- 
vention it will be well understood that the same 
may be otherwise embodied without departing 
from such principles as defined in the appended 
claims. 
What ï claire 'as my invention is: 
1. ïn an apparatus fol" simu]taneous]y and con- 
tinuously copying a negative film, more particu- 
]ar]y it sound record, upon two virin films, the 
combination comprising means for continuously 
driving said negative film and said two virgin 
films af uniform and equal speeds, an objective 
receiving the pencfl of rays passin through the 
negative film, and two conjugated light deflecting 
optical members bisecting said pencfl of rays 
yond said objective perpendicularly to the direc- 
tion of motion of said negative film in two 
visional pencfls of rays and focusing each divi- 
sional pnci! of rays upon one of said two virgin 
films. 
2. An apparatus for simultaneously and con- 
tinuously copying a negative film as claimed in 
claim 1, wherein the two conjugated light refiect- 

4 
ing optical members comprise two symmetrlcally 
arranged double-reflection prisms, their inlet 
faces being situated in neighbouring positions 
close to the ourlet of the objective in a common 
5 plane perpendicuar fo the axis of the objective 
and having a common base edge located in a 
plane passing through the axis of the objective 
perpendicularly to the direction of motion of 
said negative film, the ourlet faces of said prisms 
10 each facing one of the two virgin films. 
3. An 'apparatus for simultaneously and con- 
tinuous]y copying a negative film as claimed in 
claire 1, wherein the two conjugated light reflect- 
ing optical members comprise two adjacent mir- 
15 rors in crossing position, each mirror being lo- 
cated on one side of a plane passing through the 
axis of the objective perpendicularly fo the di- 
rection of motion of the negative film, the cross- 
ing axis of said mirrors being situated in 'a plane 
20 passing through the axis of the objective parallel 
to the direction of motion of the negative film, 
and the refiecting surface of each mirror facing 
one of the two virgin films. 
4. ïn an apparatus for simultaneously and con- 
25 tinuously copying a negative ff]m, more partic- 
ular]y its sound record, upon two vh'gin ff]ms, the 
combination comprising means for continuous]y 
driving said negative film and said two virgin 
films at uniform and equal speeds, an objective 
30 receiving the pencil of rays passing through the 
negative film, and two adjacent double refiect- 
ing rhomboidal prisms of opposite disposition to 
each other, said prisms contacting each other 
sidewise in a plane pasing through the optical 
35 axis of the objective perpendicu]arly o the di- 
rection of motion of said negative film and over- 
lapping each other to have their in/et faces oppo- 
site and close to the outlet of said objective, the 
ourlet face of each of said prisms facing one of 
40 the two virgin films. 
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